Platelet-derived growth factor receptor transactivation mediates the trophic effects of angiotensin II in vivo.
In addition to the modulation of vascular tone, angiotensin II (Ang II) has growth factor-like effects in vascular tissue. The mechanisms whereby Ang II mediates these trophic actions are incompletely understood but are thought to include effects on systemic blood pressure, stimulation of transforming growth factor-beta (TGF-beta) expression, and transactivation of growth factor receptor kinases. To investigate the role of platelet-derived growth factor receptor (PDGFR) transactivation in mediating the growth factor-like effects of Ang II we administered Ang II (200 ng/kg per minute) or saline to male Sprague-Dawley rats by osmotic minipump for 12 days and treated with imatinib mesylate, an inhibitor of the PDGFR tyrosine kinase. In addition to systolic blood pressure elevation, Ang II infusion led to increased vascular weight, media:lumen ratio, matrix expansion, and overexpression of TGF-beta mRNA in mesenteric arteries. Without affecting blood pressure or PDGF ligand expression, imatinib attenuated the changes in vessel morphology but further increased TGF-beta mRNA. Western blot analysis of mesenteric arterial tissue demonstrated the presence of the beta- but not the alpha-isoform of PDGFR. Phosphorylation of PDGFR-beta was increased by Ang II in vascular smooth muscle cells, and this was inhibited by imatinib. The findings of attenuation of vascular hypertrophy and matrix deposition by imatinib indicate that transactivation of the PDGFR in vivo contributes to the growth factor-like effects of Ang II, independent of its hemodynamic effects or its ability to induce TGF-beta gene expression.